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INTRODUCTION 


The  present  study  was  designed  to  examine  the  relationships  between  central  obesity,  physical 
activity,  hyperinsulinemia,  insulin-like  growth  factor-1  (IGF-1),  and  breast  cancer  risk  in  post¬ 
menopausal  African-American  women.  Specifically,  this  research  is  expected  to  show  that  central 
obesity  is  positively  associated  with  increased  levels  of  insulin,  IGF-1  and  risk  for  breast  cancer. 
Additionally,  we  expect  to  show  that  increased  levels  of  IGF-1  and  maximal  adult  weight  gain  are 
positively  associated  with  the  risk  for  developing  breast  cancer  and  to  determine  the  time  period  for 
the  protective  effect  of  physical  activity  on  breast  cancer  risk. 

BODY 

Task  1 :  Develop  and  finalize  questionnaires  for  printing. 

Study  questionnaires  were  developed  and  finalized  in  February  1998. 

Task  2:  Hiring  and  Training  Staff 

The  University  approved  two  positions  along  with  the  position  descriptions  for  a  medical  research 
assistant  and  a  data  manager  in  October  1 997.  The  positions  were  advertised  and  potential  candidates 
were  interviewed  in  November  and  December  1997.  Two  persons  were  selected  and  started  working 
on  the  project  in  January  and  Februaty  1998.  Thereafter,  training  was  implemented  regarding  the 
study  goals,  objectives,  protocols,  responsibilities  and  study  questionnaires. 

Task  3:  Recruitment  of  cases  and  controls:  informed  consent;  data  collection 

The  research  design  is  a  case-control  study  of  postmenopausal  women  who  are  55  to 
79  years  of  age.  A  prescreening  questionnaire  was  developed  and  administered  to  potential  participant 
to  determine  initial  eligibility.  After  the  patients  met  the  prescreening  criteria,  they  were  given  an 
appointment  to  determine  final  screening  criteria.  If  the  patients  were  eligible  for  the  study,  they 
participated  in  a  one-hour  data  collection  interview.  Before  the  interview  an  approved  informed 
consent  was  read  and  explained  to  all  study  participants.  The  Institutional  Review  Board  approved 
the  informed  consent  on  October  1 997.  In  February  1 998,  recruitment  of  patients  began  at  the  Howard 
University  Mammography  clinic. 

The  recruitment  of  women  with  breast  cancer  became  an  arduous  task  due  to  the  study 
exclusion  criteria.  Since  the  study  outcome  measure  was  insulin-like  growth  factor  (IGF-1),  the  study 
eliminated  person  who  are  diabetic  and  who  are  taking  estrogen  replacement  therapy.  In  the  African 
American  population,  the  prevalence  of  Type  II  diabetes  is  very  high  among  women.  Also,  it  is 
becoming  increasing  difficult  to  find  postmenopausal  women  who  are  not  taking  some  form  of 
estrogen  replacement  therapy.  In  an  effort  to  increase  participation  of  women  with  breast  cancer,  we 
began  recruiting  patients  from  the  Georgetown  University  Medical  Center  in  October  1998  and  at  the 
DC  General  Hospital  in  November  1 999. 

Approval  from  the  Department  of  Defense  for  a  no-cost  extension  was  granted  in  August  1999. 
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Task  4:  Send  plasma  to  laboratory  for  analysis;  work  with  oncologist  to  determine 

primary  breast  cancer  cases. 

Plasma  samples  were  drawn  into  tubes  containing  ethylene- 
diaminetetraaceticacid(ETA),  separated  by  centrifugation  and  analyzed  by  the 
commercial  laboratory  Quest  Diagnostics,  Inc.  The  research  team  worked  well 
with  the  medical  oncologist  and  radiologist  within  the  various  institutions. 

Tasks  5:  Data  Entry 

All  questionnaires  were  coded  and  entered  into  the  software  program 
“Microsoft  Excel.” 

Task  6:  Data  analysis:  Final  Report 

Data  analysis  was  conducted  using  the  statistical  software  SAS.  The  final  is 
report  completed. 


PERSONNEL  RECEIVING  PAY  FROM  THE  RESEARCH  EFFORT 

Tanya  Agurs-Collins 
Lolanda  Tappin 
Deana  M.  Manassaram 
Cheryl  Wise 

KEY  RESEARCH  ACCOMPLISHMENTS 

All  cases  were  newly  histologically  confirmed  primary  breast  cancer.  Descriptive  statistics  reveal 
that  72%  of  the  study  participants  were  retired;  44%  received  <  $20,000  income  per  year;  30% 
married;  50%  completed  12  years  or  less  of  high  school  /GED;  41%  no  longer  smoked;  and  28% 
currently  drink  alcohol.  Waist  circumference  (p=.04),  body  weight  (p=.03)  and  hyperinsulinemia 
(p=.01)  were  positively  associated  with  breast  cancer  risk  (p=.01).  A  logistic  regression  model  was 
used  to  adjust  for  potential  confounding  variables  and  to  determine  those  factors  that  influence 
breast  cancer  risk.  Listed  below  are  the  study  objectives  and  research  findings  after  statistical 
adjustment. 

•  To  determine  the  relationship  between  central  adiposity  and  breast  cancer  risk  in 
postmenopausal  women. 

We  hypothesize  that  central  obesity  is  positively  associated  with  breast  cancer  risk  in 
postmenopausal  African  American  women.  Our  study  revealed  that  a  high  waist 
circumference  increased  breast  cancer  risks  (OR=1.166;  95%CI:  1.051,1.308).  Several 
case-control  studies  support  this  finding  suggesting  that  central  adiposity  is  a  predictor  of 
breast  cancer  risk  (1-3).  They  suggest  that  increased  abdominal  adiposity  with  weight  gain 
during  menopause  is  associated  with  alterations  in  ovarian  hormone  and  in  growth  factors 
that  may  promote  breast  cancer  cell  growth  (2).  Alterations  in  ovarian  hormone  involve  an 
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increased  conversion  of  adrenal  androgens  to  estrone,  which  is  believed  to  increase  breast 
cancer  risk  (3). 

•  To  determine  the  relationship  between  maximum  adult  weight  gain  and  breast  cancer 
risk. 

The  results  showed  no  relationship  between  maximum  adult  weight  gain  and  breast  cancer 
risk.  Waist  circumference  was  a  better  predictor  of  breast  cancer  risk. 


•  To  determine  if  central  adiposity  is  associated  with  an  increased  IGF-1  in 
postmenopausal  women  with  breast  cancer. 

The  results  showed  no  association  between  waist  circumference  and  IGF-1  concentrations 
in  our  sample. 


•  To  determine  the  relationship  between  hyperinsulinemia  and  breast  cancer  risk. 

We  hypothesize  that  a  high  level  of  insulin  is  associated  with  breast  cancer  risk  in 
postmenopausal  African  American  women.  Hyperinsulinemia  was  associated  with 
increased  breast  cancer  risk  in  this  population.  This  finding  supports  other  studies  which 
suggest  that  hyperinsulinemia  with  insulin  resistance  was  a  significant  marker  of  increased 
breast  cancer  risk  (4,5).  These  studies  suggest  that  hyperinsulinemia  can  increase  breast 
cancer  risk  because  of  its  association  with  decreased  plasma  levels  of  sex  hormone  binding 
globulin  resulting  in  a  rise  of  free  estradiol  and  free  testosterone  (6).  Another  explanation 
is  by  raising  the  bioactive  level  of  IGF-1  concentrations  as  a  result  of  its  regulation  of  IGF- 
binding  protein  production  (7).  Additionally,  hyperinsulinemia  was  significantly  related 
to  maximum  adult  weight,  body  weight,  waist  circumference,  and  waist-hip-ratio. 


•  To  determine  the  relationship  between  IGF-1  and  breast  cancer  risk. 

We  were  surprise  to  find  no  association  between  IGF-1  concentrations  and  breast  cancer 
risk.  This  finding  is  consist  with  results  from  a  nested  case-control  study  which  did  not 
find  an  association  between  circulating  IGF-1  concentrations  among  postmenopausal 
women,  but  did  find  a  significant  positive  association  among  premenopausal  women  who 
were  less  than  50  years  old  (8).  However,  more  research  needs  to  be  done  in  this  area.  To 
date,  only  two  case-control  studies  have  found  a  positive  association  between  IGF-1 
concentrations  and  breast  cancer  risk  (9,10) 

•  To  determine  the  relationship  between  physical  activity  and  breast  cancer  risk. 

Our  results  revealed  that  strenuous  physical  activity  in  high  school  that  was  greater  than  5 
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hours  per  week  had  a  protective  effect  by  decreasing  one’s  risk  from  breast  cancer  by  77%. 
(OR=0.231;  95%CI:  0.065,0.720).  Several  studies  have  shown  physical  activity  to  have  a 
protective  effect  from  breast  cancer  (11-13),  but  not  later  in  life  (14).  It  is  believed  that 
physical  activity  modifies  breast  cancer  risk  though  a  hormone-related  pathway  (13).  Also, 
persons  who  are  physically  active  have  a  reduction  in  body  fatness,  improved  glycemic 
control,  improved  insulin  sensitivity,  and  a  reduction  in  fasting  hyperinsulinemia  (15). 


REPORTABLE  OUTCOMES  (see  appendices) 

•  June  8-11,  2000,  an  abstract  of  preliminary  findings  was  presented  at  the  Era  of  Hope, 
Department  of  Defense  Breast  Cancer  Research  Program  Meeting  in  Atlanta,  Georgia. 

•  On  October  6,  2000,  an  abstract  was  submitted  to  the  American  Association  For  Cancer 
Research  to  be  presented  at  the  annual  meeting  in  New  Orleans,  Louisiana,  March  2001 .  If 
selected,  the  Department  of  Defense  will  be  recognized  as  the  funding  source  for  this  research. 


CONCLUSIONS 

We  examined  the  role  of  central  adiposity,  maximal  adult  weight  gain,  physical  activity, 
hyperinsulinemia,  insulin-like  growth  factor- 1  (IGF-1)  and  their  relationships  to  postmenopausal 
breast  cancer  risk  among  African  American  women.  Our  study  revealed  that  breast  cancer  risk 
was  associated  with  a  high  waist  circumference  and  hyperinsulinemia.  Also,  we  found  that 
physical  activity  during  high  school  was  protective  of  breast  cancer  risk. 

Few  studies  have  addressed  the  issue  of  physical  activity  and  breast  cancer  risk  among 
postmenopausal  women.  Also,  the  literature  is  mixed  with  studies  showing  little  evidence  that 
physical  activity  later  in  life  has  a  protective  effort.  Our  study  supports  this  finding  revealing  the 
protective  efforts  to  occur  early  in  life.  Increased  physical  activity  is  believed  to  prevent  breast 
cancer  by  reducing  cumulative  life  time  exposure  to  circulating  ovarian  hormones. 

Research  has  shown  that  central  obesity  was  associated  with  higher  risk  for  breast  cancer. 
Both  central  obesity  and  visceral  obesity  are  associated  with  insulin  resistance  and 
hyperinsulinemia.  Hyperinsulinemia  is  associated  with  both  higher  levels  of  IGF-1  and  can 
determine  the  bioavailable  of  IFG-1  in  tissues.  Central  adiposity  and  hyperinsulinemia  are 
common  side  effects  characterized  by  high  caloric  intake  and  decreased  physical  activity  among 
postmenopausal  women.  Excess  nutrition  in  the  adult  years,  central  adiposity  and  decrease 
physical  activity  in  the  early  years  of  life  may  explain  in  part  the  increasing  incidence  of  breast 
cancer  among  postmenopausal  African  American  women. 

Recommendations  for  future  studies  examining  physical  activity  and  breast  cancer  risk 
should  take  into  consideration  the  type  of  and  timing  of  physical  activity  as  well  as  leisure-time 
exercise.  Also,  the  relationship  between  IGF-1  and  breast  cancer  risk  in  postmenopausal  women 
needs  to  be  clarified.  Moreover,  the  hormonal  and  metabolic  mechanisms  that  influence  IGF-1 
and  breast  cancer  risk  are  not  adequately  understood  and  require  further  study. 

Our  research  is  unique  in  that  few  studies  have  examined  physical  activity. 
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hyperinsulinemia,  waist  circumference  and  IGF-1  levels  among  postmenopausal  African  American 
women.  The  study  results  contribute  to  the  body  of  evidence  suggesting  that  central  adiposity, 
hyperinsulinemia  and  low  levels  of  physical  activity  may  increase  breast  cancer  risk  in 
postmenopausal  women.  Modifying  these  risk  factors  may  have  a  profound  public  health  impact 
on  the  incidence  of  breast  cancer  in  women  from  various  ethnic  and  racial  backgrounds. 
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THE  RELATIONSHIP  BETWEEN  ENDOCRINE  FACTORS  AND  BREAST 

CANCER  RISK 

T.  Agurs-Collins',  E.  Duckett2,  D.  Manassaram1,  K.  Kim',  L.  Adams-Campbcll1 

'Howard  University  Cancer  Center,  Washington,  D.C. 

"  Howard  University  Hospital,  Washington,  D.C. 

tagurs-collinsfojfac.howard.edu 


c  examined  (he  relationships  between  central  adiposity,  maximal  adult  weight,  physical 
activity,  hyperinsulinemia.  insulin-like  growth  factor  (IGF- 1 )  and  breast  cancer  risk 'in 
postmenopausal  African  American  women.  The  study  has  a  case-control  design  and  thus 

ZeZTlZ  V, J  *°7  (87  COn,ro1  and  3 1  cases)-  Prdlm|nary  descriptive  statistics 
reveal  that  7  /0  of  the  study  participants  were  retired;  48%  received  <  $20,000  income 

per  year;  3 1  /o  were  married;  52%  completed  12  years  or  less  of  high  school  /GFD  44% 
no  longer  smoked;  and  28%  currently  drink  alcohol.  We  examined  the  relationships 
between  body  weight,  central  adiposity  and  breast  cancer.  Waist  circumference  <p=  0?) 
and  body  weight  (p-03)  were  shown  to  be  positively  associated  with  breast  cancer 
However,  waist-to-hip  ratio  and  maximum  adult  weight  were  not  significantly  related  to 
breast  cancer.  We  did  not  find  a  relationship  between  IGF- 1  concentrations  and  breast 
cancer  Also  Of- 1  concentrations,  waist  circumference  and  insulin  concentrations  were 
not  re  ated.  However,  hyperinsulinemia  was  positively  associated  with  breast  cancer 
(p  .04)  and  waist-hip-ratio  (p=.OI4),  but  not  with  waist  circumference.  Sex  hormone 
binding  globulin  concentrations  were  negatively  associated  with  breast  cancer  (p=. 02). 
e  examined  the  relationship  between  physical  activity  and  breast  cancer.  Walking  2  to 
tours  per  week  (p-.02)  and  strenuous  physical  activity  during  high  school  that  was 
greater  than  3  hours  per  week  (p=.02)  were  shown  to  be  protective  of  breast  cancer  A 
logistic  regression  model  was  used  to  adjust  for  potential  confounding  variables  and  to 
determine  those  factors  that  influence  breast  cancer  risk.  Ourstudv  revealed  that  breast 
cancer  risk  was  influenced  by  body  weight  (OR=  1.0 1 7;  95%  Cl:  1  00'’  I  034)  education 

C  1:0.050.0.646)  and  strenuous  physical  activity  in  high  school  that  was  greater  than  5 
hours  per  week  (OR=0.070;  05%  Cl  0.0 1 2.0.284).  We  are  currently  in  our  final  year  of 
recruiting  breast  cancer  cases.  A  larger  sample  size  may  definitively  determine  the 
relationships  between  IGF-1.  hyperinsulinemia.  central  adiposity  and  breast  cancer  risk  in 
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THE  RELATIONSHIP  BETWEEN  HORMONES,  WEIGHT, 
PHYSICAL  ACTIVITY  AND  BREAST  CANCER  RISK 

Agurs-Collins,  Tanya  D;  Kim,  Kyungsook;  Adams-Campbell,  Lucile;  Duckett, 

Eva;  Manassaram,  Dena 

Howard  University  Cancer  Center,  Washington  DC 

We  examined  the  relationships  between  central  adiposity,  maximal  adult  weight, 
physical  activity,  hyperinsulinemia,  insulin-like  growth  factor  (IGF-1)  and  breast 
cancer  risk  in  postmenopausal  African  American  women.  In  a  case-  control 
design,  129  women  (86  controls  and  43  cases)  with  a  mean  age  of  67  years  were 
studied.  Descriptive  statistics  reveal  that  72%  of  the  study  participants  were 
retired;  44%  received  <  $20,000  income  per  year;  30%  married;  50%  completed 
12  years  or  less  of  high  school  /GED;  41%  no  longer  smoked;  and  28%  currently 
drink  alcohol.  Waist  circumference  (p-.04),  body  weight  (p=.  03)  and 
hyperinsulinemia  (p=  01)  were  positively  associated  with  breast  cancer  risk.  We 
did  not  find  a  relationship  between  IGF-1  concentrations  and  breast  cancer. 
However,  hyperinsulinemia  was  significantly  related  to  maximum  adult  weight, 
body  weight,  waist  circumference,  and  waist-hip-ratio.  A  logistic  regression 
model  was  used  to  adjust  for  potential  confounding  variables  and  to  determine 
those  factors  that  influence  breast  cancer  risk.  Our  study  revealed  that  breast 
cancer  risk  was  influenced  by  waist  circumference  (OR=1.166;  95%  Cl: 
1.051,1.308),  education  (OR=1.286;  95%  Cl:  1.062,1.594),  insulin  levels 
(OR=  1.031;  95%  Cl:  1.004,1.065),  sex  hormone  binding  globulin  levels 
(OR=0.960;  95%CI:  0.929,0.989),  levels  of  percent  free  estrogen 
(OR=0.006, 0.00 1,0. 106),  and  strenuous  physical  activity  in  high  school  that  was 
greater  than  5  hours  per  week  (OR=0.231;  95%  Cl:  0.065,0.720).  These  results 
are  consistent  with  previous  studies  that  show  a  positive  association  between  high 
waist  circumference,  hyperinsulinemia  and  breast  cancer  risk,  and  a  protective 
effect  of  physical  activity  early  in  life  and  breast  cancer  risk.  Our  findings  suggest 
that  high  levels  of  insulin  and  a  high  waist  circumference  may  partially  explain 
the  increased  breast  cancer  seen  in  postmenopausal  African  American  women.  A 
huger  sample  size  may  definitively  determine  the  relationship  between  IGF-1  and 
breast  cancer  risk  in  this  population. 
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